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(57) Abstract: A high strengtii thin steel sheet excellent in hole expansibility and ductility, characterized in that it has a chemical 
composition in mass %: C: 0.01 to 0.20 %, Si: 1.5 % or less, Al: 1.5 % or less, Mn: 0.5 to 3.5 %, P: 0.2 % or less, S: 0.0005 % 
to 0.009 %, N; 0.009 % or less, Mg: 0.0006 to 0.01 %, O: 0.005 % or less, one or both of Ti: 0.01 to 0.20 % and Nb: 0.01 to 0.10 
%, and the balance: Fe and inevitable impurities, with the proviso that Mn %, Mg %, S % and O % satisfy the following formula: 

[Mg %] ^ ([O %]/16 X 0.8) X 24 (1) [S %] ^ ([Mg %]/24 -[O %]/16 X 0.8 + 0.00012) X 32 ~(2) [S %] ^ 0.0075/[Mn %] 

(3), and has a steel structure comprising ferrite, bainite and martcnsile as main components. 
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^ (57) gift: C : 0.01-0.20%. Si : 1.5%IUT. Al : 1.5%KAT, Mn : 0.5~3.5%. P : 0.2%iaT. S : 

O 0.0005 %~ 0.009%. N : 0.009%iaT. Mg : 0.0006~0.01 %. O : 0.005%)aT, fc<fctf, Ti : 0.01-0.20%, Nb 



3aa °izo us 



WO 2005/038064 Al II11IIIII1M 



(74) ft31A:#*g, n(AOKI,Atsushietal.); T 105-8423 
#*Q4$ft;£1t*?£i5r Tokyo (JP). 



(81) JI^H (MP*): AE, AG, AL. AM. AT, AU, AZ, BA, BB, 
BG. BR, BW : BY, BZ, CA, CM, CN, CO, CR, CU, CZ, DE, 
DK, DM, DZ, EC, EE, EG, ES, FL GB, GD, GE, GH, GM, 
]TR, 1 RJ, ID, 1L, FN. IS, KE, KG, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NI, 
NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, 
SK, SL, SY, TJ, TM, TN. TR, TT, TZ, UA, UG, US, UZ, 
VC, VN, YU, ZA, ZM, ZW. 



(84) ARJPO (BW, GR GM, KE, LS. 

MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW). =? v7ft 
It (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM). 3 — P y 
/*1$lt (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, 
FR, GB, GR, HU, IE, IT, LU, MC, NL, FI", RO, SE, SI. SK, 
TR), OAPI i#»F (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, 
GW, ML, MR, NE, SN, TD, TG). 



: 0.01-0.10%<D 1 fl^fcli2fl^*L. 5S SP*<tt*5 £ l/^F RliBW^teftl^ £ l J . Mn%, Mg%. S%fc 

J:l/0%#. TIES^JSfc-Tiri: tic, fl IB IB ft*. 3?x^>f K "W;>-<< h fc £ l/^JU-x >-»*f h£±f*£:Lfc 

««T*«cts4**tr*w«iftttffitti-«*tfcK?sftai«ia[. [Mg%];>([o<%]/i6xo.8)x24- • -en 

[S%]S([Mg%]/24-[O%]/16x0.8 + 0.00012)x32 • -(2) [S %]<0.0075/[Mn%] • • -(3) 



